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(54) BASE MATERIAL FOR HONEYCOMB FILTER AND ITS MANUFACTURING METHOD 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a base material for a 
honeycomb filter, which has a high mechanical strength and 
penetrate a large quantity of fluid. 

SOLUTION: The base material 22 for the honeycomb filter is 
made of a porous body of honeycomb structure having a 
large number of cells 23. 50% particle diameter (D50) of 
aggregate particles constituting the base material 22 is made 
to be within a range of 40 to 100 |im. Further, >20 mass% and 
<80 mass% of the aggregate particles are constituted of 
globular particles of <1.1 aspect ratio and a residual part is 
constituted of nonglobular particles having aspect ratio of ^ 
1.2 times that of the globular particles. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by connputer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]It is a substrate for honeycomb filters which consists of a porous body of honeycomb 
structure which has many cells, It is in within the limits whose 50% particle diameter (D^q) of an 

aggregate particle which constitutes the substrate concerned is 40-100 micrometers, And a 
substrate for honeycomb filters, wherein a 1.1 or less-aspect ratio spherical particle becomes [ more 
than 20 mass% of aggregate particles concerned ] in less than 80 mass % and, as for the remainder, 
an aspect ratio consists of a non-spherical particle of 1.2 times or more of said spherical particle. 
[Claim 2]The substrate for honeycomb filters according to claim 1 with which particle size distribution 
of an aggregate particle fills relation between a following formula (1) and a following formula (2). 
0.7xD5o<=D2o-(1) 
D8o<=1.3xD5o-(2) 

(However. D2o:20% particle diameter, DgQiSO* particle diameter, DgQ:80% particle diameter) 

[Claim 3]A substrate for honeycomb filters with which pore volume distribution which is in within the 
limits whose 50% pole diameter (d^Q) it is a substrate for honeycomb filters which consists of a 

porous body of honeycomb structure which has many cells, and is 5-25 micrometers, and was 
measured with a method of mercury penetration fills relation between a following formula (3) and a 
following formula (4). 
0.75xd5o<=d2o — (3) 
d3o<=1.25xd5o-(4) 

(However, a d2Q:20% pole diameter, a dgQ:50% pole diameter, a dgQ:80% pole diameter) 

[Claim 4]It is a manufacturing method of a substrate for honeycomb filters including a process 
fabricated by extruding a plastic matter containing an aggregate particle from a cap for extrusion 
which has honeycomb structure and complementary shape, It is in within the limits whose 50% 
particle diameter (D^q) is 40-100 micrometers, And a manufacturing method of a substrate for 

honeycomb filters with which a ratio of a spherical particle whose aspect ratio is 1.1 or less is 
characterized by the remainder using a plastic matter which an aspect ratio prepared from an 
aggregate particle which consists of 1.2 or more times [ of said spherical particle ] the non-spherical 
particle in more than 20 mass % and less than 80 mass %. 

[Claim 5]A manufacturing method of the substrate for honeycomb filters according to claim 4 which 
obtains a spherical particle by spray drying process. 

[Claim 6]A manufacturing method of the substrate for honeycomb filters according to claim 4 or 5 
with which particle size distribution of an aggregate particle which prepares a plastic matter fills 
relation between a following formula (1) and a following formula (2). 
0.7xD5o<=D2o - (1) 
D8o<=1.3xD5o-(2) 

(However. D2q:20% particle diameter. DgQ:50% particle diameter. DgQ:80% particle diameter) 

[Claim 7]A honeycomb filter which equipped cell inner skin of the substrate for honeycomb filters 
according to any one of claims 1 to 3 with at least one layer of filtration membranes with a small pole 
diameter 50% as compared with cell inner skin. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Inventlon]This invention relates to the substrate for honeycomb filters with a mechanical 
strength high in detail and large fluid transmission quantity about the substrate for honeycomb filters 
which consists of a porous body of the honeycomb structure which has many cells. 
[0002] 

[Description of the Prior Art]A honeycomb filter is a filter which uses as the substrate 22 the porous 
body of the honeycomb structure which has the cell 23 of a large number as shown, for example in 
drawing 1 . 

Since filtration is performed when processed fluids supplied to many cells 23, such as gas and a fluid, 
penetrate the fine pores of a porous body, it is used as a dust collecting filter with a large filtration 
area per unit volume, and a solid liquid separation filter. 

[0003]For example, if the filter 21 is accommodated in housing and the peripheral face [ of the 
substrate 22 ] and end face side is made into the structure isolated in airtight in 0-ring etc., Only the 
filtration fluid which penetrated the inside of the fine pores of a substrate among the processed fluids 
supplied in the cell 23 can be made to be able to flow out of the peripheral face side, and the 
processed fluid which was not filtered can be used as a crossHlow filter collected from the end face 
side. 

[0004]In a honeycomb filter, it Is ideal to consider it as the structure which equips the inner skin of 
the cell 23 with at least one layer of filtration membranes (about 0.01-1.0 micrometer) whose pole 
diameter is still smaller as compared with the fine pores of a substrate, and to constitute the pole 
diameter inside a substrate greatly as much as possible. While securing a filtration efficiency by a 
filtration membrane with a small pole diameter in such a structure, it is because it is expectable that 
a pole diameter is large (1 - about 100 micrometers of numbers), and internal flow resistance makes 
fluid transmission quantity increase with a low substrate. 

[0005]Genera!ly, the substrate for honeycomb filters is manufactured by the method of fabricating by 
extruding the plastic matter containing an aggregate particle from the cap for extrusion which has 
honeycomb structure and complementary shape. As a method of obtaining a substrate with a large 
pole diameter, conventionally, ** By adding the method (henceforth ''the 1 st method") of enlarging 
the fine pores which are the interval parts between aggregate particles by enlarging the particle 
diameter of an aggregate particle, or the organic matters (a pitch, corks, etc.) which are burned down 
at the time of ** substrate calcination in a plastic matter, The method (henceforth "the 2nd 
method") of making a cavity part form and enlarging fine pores as compared with usual, etc. have 
been adopted. 
[0006] 

[Problem(s) to be Solved by the Invention]However, in the 1st method, there was a problem that the 
obtained substrate was not provided with the mechanical strength which can be equal to the use as a 
filter. In order to specifically damage by the handling in the process of producing a filtration 
membrane to the cell inner skin of a substrate, when a product yield fell or it was used as a filter, 
there was fault of damaging by the pressure of reverse washing. 

[0007] Since an organic matter burned rapidly at the time of substrate calcination in addition to being 
hard to increase the amount of water penetration that a pole diameter cannot become large easily, 
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the 2nd method had the problem of producing a crack In a substrate by a thermal shock. 
[0008]That is, in old, the substrate for honeycomb filters with a high mechanical strength and large 
fluid transmission quantity does not exist, but it is anxious for such a substrate. There is a place 
which this invention is made in view of the problem of such conventional technology, and is made into 
the purpose in providing the substrate for honeycomb filters with a high mechanical strength and 
large fluid transmission quantity. 
[0009] 

[Means for Solving the Problem]As a result of this Invention persons' inquiring wholeheartedly, by 
controlling the 50% particle diameter of an aggregate particle and a mass ratio of a spherical particle 
which constitute a substrate within the limits of predetermined, it thought out for a problem of 

conventional technology to be solvable, and this invention was completed, 

[0010]Namely, according to this invention, it is a substrate for honeycomb filters which consists of a 
porous body of honeycomb structure which has many cells. It is in within the limits whose 50% 
particle diameter (D^q) of an aggregate particle which constitutes the substrate concerned is 40-100 

micrometers, And a substrate for honeycomb filters, wherein a 1.1 or less-aspect ratio spherical 
particle becomes [ more than 20 mass% of aggregate particles concerned ] in less than 80 mass % 
and, as for the remainder, an aspect ratio consists of a non-spherical particle of 1.2 times or more of 
said spherical particle is provided. 

[0011] As for the above-mentioned substrate for honeycomb filters, it is preferred that particle size 

distribution of an aggregate particle fills relation between a following formula (1) and a following 

formula (2). 

0.7xD5o<=D2o-(1) 

D8o<=1.3xDgo-(2) 

(However, D2q:20% particle diameter, 0^^:50% particle diameter, DgQ:80% particle diameter) 

[0012]According to this invention, it is a substrate for honeycomb filters which consists of a porous 
body of honeycomb structure which has many cells, A substrate for honeycomb filters with which 
pore volume distribution which is in within the limits whose 50% pole diameter (dgQ) is 5-25 

micrometers, and was measured with a method of mercury penetration fills relation between a 
following formula (3) and a following formula (4) is provided. 
0.75xd5o<=d2o — (3) 
d3o<=1.25xd5o-(4) 

(However, a d2Q:20% pole diameter, a 6^^.50% pole diameter, a dgQ:80% pole diameter) 

[0013]It is a manufacturing method of a substrate for honeycomb filters including a process 
fabricated by extruding a plastic matter containing an aggregate particle from a cap for extrusion 
which has honeycomb structure and complementary shape according to this invention, It is in within 
the limits whose 50% particle diameter (Dqq) is 40-100 micrometers. And a manufacturing method of a 

substrate for honeycomb filters with which a ratio of a spherical particle whose aspect ratio is 1.1 or 
less Is characterized by the remainder using a plastic matter which an aspect ratio prepared from an 
aggregate particle which consists of 1.2 or more times [ of said spherical particle ] the non-spherical 
particle in more than 20 mass % and less than 80 mass % is provided. 

[0014]In a manufacturing method of this invention, it is preferred to obtain a spherical particle by 
spray drying process, and it is preferred that particle size distribution of an aggregate particle which 
prepares a plastic matter fills relation between a following formula (1) and a following formula (2), 
0.7xD5o<=D2o-(1) 
D8o<=1.3xD5o-(2) 

(However, D2o*20% particle diameter, 0^^:50% particle diameter, DgQ:80% particle diameter) 

[0015]According to this invention, a honeycomb filter which equipped cell inner skin of the above- 
mentioned substrate for honeycomb filters with at least one layer of filtration membranes with a small 
pole diameter 50% as compared with cell inner skin is provided again. 
[0016] 

[Embodiment of the Invention]The substrate for honeycomb filters of this invention controls the 50% 
particle diameter of an aggregate particle and the mass ratio of a spherical particle which constitute 



JP.2001-340718,A [DETAILED DESCRIPTION] 



3/11 ^— V 



a substrate within the limits of predetermined. The substrate for honeycomb filters of this invention 
has a high mechanical strength, and its fluid transmission quantity is large. Hereafter, this invention is 
explained in detail. 

[0017](1) The substrate for honeycomb filters of substrate this invention (only henceforth a 
"substrate") makes at least one sort in an aggregate particle the spherical particle whose aspect 
ratio is 1.1 or less. By making such a spherical particle into an aggregate particle, after substrate 
calcination, an Interval part (namely, fine pores) is certainly formed between aggregate particles, and 
transmission quantity of a fiuid can be enlarged. By Including said spherical particle in an aggregate 
particle as for more than 20 mass %, fiuid transmission quantity is made to increase and, specifically, 
the effect which equalizes the microstructure inside a substrate can be acquired. 
[001 8] However, if all the aggregate particles that constitute a substrate are made into the above- 
mentioned spherical particle, combination between aggregate particles will become weak and the 
mechanical strength of a substrate will fall. Therefore, in addition to using more than 20 mass % of an 
aggregate particle, said spherical particle needs to make the maximum 80 mass %. 
[001 9]About the remainders other than a spherical particle, an aspect ratio constitutes among 
aggregate particles by 1.2 or more times [ of the above-mentioned spherical particle ] the non- 
spherical particle. That is, if it is a case where the thing of 1.2 or more and 1.1 is used when the 
particles of the aspect ratio 1.0 are used as a spherical particle, the particles which have 1.32 or 
more aspect ratios will turn into a non-spherical particle. Although a non-spherical particle is not 
preferred from a viewpoint of making fluid transmission quantity increase, it has an effect which 
strengthens combination between aggregate particles, and there is an operation which raises the 
mechanical strength of a substrate. 

[0020]The average value of the aspect ratio (ratio of a long side to a shorter side) of 20 aggregate 
particles arbitrarily chosen from the photograph taken with the scanning electron microscope in 
powdered voice with the "aspect ratio" said to this invention, In a sintered compact, it is the average 
value of the aspect ratio similarly computed about the field which applied and made up for resin (for 
example, epoxy resin) to the cutting plane of the sintered compact, and also performed mirror finish. 
[0021]It is required the range of predetermined in 50% particle diameter (D^q) and to specifically be 

controlled within the limits of 40-100 micrometers in addition to the spherical particle and the non- 
spherical particle filling the aspect ratio as stated above. In the point that fluid transmission quantity 
decreases when 50% particle diameter (D^q) is less than 40 micrometers, when set to more than 100 

micrometers, it has set at the point that the mechanical strength of a substrate falls, and a gap is not 
preferred, either. The 50% pole diameter (dgQ) of a substrate is also controlled within the limits of 5- 

25 micrometers (method of mercury penetration) by carrying out particle diameter (D^q) within the 

limits of 40-100 micrometers 50%. 

[0022]The "x % particle diameter" told to this invention is particle diameter measured by the sifting- 
out method in powdered voice. That to which several screens from which the diameter of a nominal 
opening differs were specifically accumulated on multistage as the upper row so that the diameter of 
an opening might become large is prepared, After pouring into the screen of the highest rung the 
powder sample which is a measuring object of particle diameter and shaking for 15 minutes with a 
shaker, the particle size distribution curve was created from the relation between the powder mass in 
the plus sieve of each stage, and its diameter of an opening, and the particle diameter from which 
addition mass will be x % was specified as particle diameter x%. 

[0023]As for a spherical particle and a non-spherical particle, it is preferred that particle size 
distribution is controlled by the predetermined range in addition to filling a spherical particle ratio as 
stated above and 50% particle diameter (D^q) and to specifically fill the relation between a following 

formula (1) and a following formula (2). 
0.7xD5Q<=D2o — (1) 
D80<=1-3xD5o-(2) 

(However, 020^20% particle diameter, 0^^:50% particle diameter, Dqq:80% particle diameter) 

[0024]It is because the particle size distribution of an aggregate particle becomes sharp [ the 
substrate which fills the relation between the above-mentioned formula (1) and the above-mentioned 
formula (2) / pore volume distribution ]. Specifically, the pore volume distribution measured with the 
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method of mercury penetration serves as a substrate controlled within limits which fill the relation 
between a following formula (3) and a following formula (4). 
0.75xd5o<=d2o - (3) 

d8o<=1.25xd5o-(4) 

(However, a d2Q:20% pole diameter, a d5Q:50% pole diameter, a dgQ:80% pole diameter) 

[0025]On the other hand, when not filling the above-mentioned formula (1), it originates in a particle 
ingredient increasing and the cavity part between the aggregate particles of a substrate is blockaded, 
and there is a possibility that fluid transmission quantity may decrease. Since the slurry for film 
production enters into the cavity part concerned and blockades in a film production process although 
the cavity part between aggregate particles becomes large in not filling the above-mentioned formula 
(2), the fluid transmission quantity of a filter has too a possibility of falling. 

[0026]The % pole diameter" said to this invention is a pole diameter measured with the method of 
mercury penetration which makes a following formula (5) a principle type. If mercury is pressed fit 
sequentially from fine pores with a large path, the accumulation capacity of mercury increases, if 
mercury is pressed fit specifically raising a pressure gradually to the dry substrate, and all the fine 
pores are eventually filled with mercury, accumulation capacity will reach the amount of In this 
invention, the pole diameter d computed from the pressure P at the time of accumulation capacity 
becoming x % was specified as the pole diameter x%. 
d=-gammaxcos theta/P — (5) 

(However, drpole diameter, gamma:surface tension, thetaiangle of contact, P: Pressure) 

[0027](2) The substrate for manufacturing method honeycomb filters is fabricated by extruding the 

plastic matter containing an aggregate particle from the cap for extrusion which has honeycomb 

structure and complementary shape, and is obtained by drying and calcinating the Plastic solid 

concerned. What is necessary Is just to use an aspect ratio, 50% particle diameter, and the aggregate 

particle that controlled particle size distribution to previous statement within the limits, when 

preparing a plastic matter in order to manufacture the substrate of this Invention. 

[0028]Namely, it Is in within the limits whose 50% particle diameter (D50) 's 40-100 micrometers, And 

as for the remainder, in more than 20 mass % and less than 80 mass %, the ratio of the spherical 
particle whose aspect ratio Is 1.1 or less prepares a plastic matter from the aggregate particle which 
consists of a non-spherical particle whose aspect ratio is 1.2 or more times of said spherical particle. 
It Is made for the particle size distribution of the aggregate particle concerned to fill the relation 
between a following formula (1) and a following formula (2) to make pore volume distribution of a 
substrate sharp. 
0.7xDgo<=D2o - (1) 

D8o<=1.3xD5o-(2) 

(However, 020^20% particle diameter, D5q:50% particle diameter, DgQ:80% particle diameter) 

[0029]What ground and classified remaining as It is or this, for example for the commercial ceramic 
raw material as the method of preparation is made Into an aggregate particle, and the method of 
mixing suitably so that the conditions of previous statement of two or more sorts of aggregate 
particles may be fulfilled, etc. are mentioned. 

[0030]In the manufacturing method of this invention, it is preferred to obtain a spherical particle by 
spray drying process. Although a spherical particle may use what was prepared by the method of 
grinding and mixing with a grinder or mixers (ball mill etc.), It is because a 1.1 or less-aspect ratio 
spherical particle is obtained comparatively easily according to the spray drying process which 
carries out the granulation and desiccation of the raw material made liquefied with a spray dryer, and 
calcinates It. Since it is smooth in the surface as compared with the particles obtained by grinding, 
the particles obtained by spray drying process do not hurt their cap for extrusion molding, but the life 
time Is preferred also in the point which becomes long at about 10 times. 
[0031]When the manufacturing method of this invention prepares a plastic matter, it can be 
conventionally manufactured by the publicly known manufacturing method and the same method 
except for using an aspect ratio, 50% particle diameter, and the aggregate particle that controlled 
particle size distribution by the request to previous statement within the limits. 
[0032]A plastic matter adds an inorganic bonding material, a surface-active agent, a plasticlzer, etc. 
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by carrier fluid, an organic binder, and necessity besides an aggregate particle, kneads, and is taken 
as a molding raw material. 

[0033]As an aggregate particle, water etc. can be used as carrier fluid and alumina, mullite, 
SERUBEN, cordierite, silicon carbide, or these mixtures can be used for methyl cellulose etc. as an 
organic binder. 

[0034]An inorganic bonding material is the add-in material for strengthening combination of an 
aggregate particle, and one sort or two sorts or more of mixtures of alumina with a particle diameter 
of less than 1 micrometer, silica, zirconia, a titania, glass frit, feldspar, and the cordierites can be 
used for it Although an inorganic bonding material is a ceramic particle, it is not included by the 
aggregate particle said to this invention. 

[0035]As for an inorganic bonding material, when mass of an aggregate particle is made into 100 mass 
%, it is [ more than 15 mass % ] preferred to add the quantity equivalent to below 35 mass %. While 
the intensity of a substrate falls that it is less than 1 5 mass %, it is because an inorganic bonding 
material stops at the gap of the aggregate particle of what is obtained, so sufficient intensity has a 
possibility of blockading the fine pores inside a substrate and reducing fluid transmission quantity 
when it becomes more than 35 mass %. 

[0036]The substrate of honeycomb structure can be manufactured by carrying out extrusion molding 
of the plastic matter to desired shape, and drying and calcinating it. For example, a Plastic solid can 
be acquired by extruding the plastic matter supplied to conventionally publicly known extrusion 
machines, such as a screw extruder of a monopodium, biaxial, or a multiple spindle, and a plunger 
extruder, from the cap for extrusion which has the honeycomb structure of a substrate, and 
complementary shape, 

[0037]It is possible to consider it as the end face form (circular, a square, a rectangle, a hexagon, 
etc.) of a substrate, an end face outer diameter (30-200mmphi when circular), the shape (circular, a 
quadrangle, a hexagon, etc.) of a cell, and the shape of a request of the inscribed hole diameter 
(usually 2-5 mmphi grade) of a cell, etc. with the shape of a cap. Although the size in particular of a 
substrate is not limited, that whose overall length of a longitudinal direction is about 150-2000 mm is 
used widely. 

[0038](3) After making the slurry for film production containing an aggregate particle adhere to the 
cell inner skin of the filter above-mentioned substrate, a filtration membrane can be formed in it by 
the method of drying and calcinating the film production object concerned, and a honeycomb filter 
can be obtained to it. 

[0039]Distribute an aggregate particle in carrier fluid, such as water, and if needed For example, an 
organic binder. It is considered as the slurry for film production by adding a pH adjuster, a surface- 
active agent, etc., Conventionally, it can form membranes and dry in cell inner skin using a publicly 
known method, for example, the dip producing-film method, the filtration producing-film method given 
in JP,63-66566,B which these people already indicated, etc., and a filter can be obtained by the 
method of calcinating the film production object concerned at an about 1300 ** elevated temperature 
further. The same thing as a substrate can be used about an aggregate particle, carrier fluid, and an 
organic binder. However, as for the 50% particle diameter of an aggregate particle, in order to make 
the pole diameter of a filtration membrane small, it is common to make it smaller than a substrate. 
[0040]The slurry for film production may be made to contain an inorganic bonding material for the 
same purpose as a substrate, the case of a filtration membrane — clay with a particle diameter of 
less than 1 micrometer, kaolin, and a titania — sol and silica — it is preferred that can use sol, glass 
frit, etc. and more than 5 mass % is contained by the ratio below 25 mass % in an aggregate particle 
and the total mass of an inorganic bonding material. 

[0041]Although necessity has carried out 1 stratification at least, a filtration membrane is formed 

more than two-layer, and is good also as a double layer. 

[0042] 

[Example]Hereafter, this Invention is not limited by the following example although an example 
explains the filter of this invention still in detail. 

[0043]As a ceramic raw material used as the aggregate particle of a substrate, alumina (A1 -A6), the 
mullite (M1-M3), and SERUBEN (SI) which have a presentation and aspect ratio of a statement were 
used for Table 1. These raw materials were mixed by the ratio of the statement to Tables 2-3, and 
the aggregate particle was prepared. 
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[0044]About A3 and Ml, after making a raw material liquefied, a granulation and desiccation were 
carried out with the spray dryer, and the aspect ratio was made or less into 1.1 by calcinating. 
[0045] 



[Table 1] 
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[0046](Substrate) Extrusion molding of the plastic matter which added and kneaded methyl cellulose 
to the above-mentioned aggregate particle as an organic binder besides inorganic bonding materials 
(feldspar, glass frit, etc.) and water was carried out. and the extrusion molding body of the 
honeycomb structure which has 37 cells (outer diameter phiSOmm and diameter phi2.4mm) was 
obtained. The inorganic bonding material added the quantity which is equivalent to 25 mass % to this, 
when mass of an aggregate particle was made into 100 mass X. The substrate was obtained by 
calcinating the extrusion molding body concerned at 1500 ** with an electric furnace. 
[0047]The above-mentioned substrate was evaluated about the 50% pole diameter of a substrate and 
pore volume distribution, and a mechanical strength. 

[0048] About the 50% pole diameter and pore volume distribution of the substrate, it measured by the 
following methods in accordance with the method of mercury penetration. First, only a length of 25 
mm cut down the substrate from the end face, and also it cut so that 4-5 cells might remain, it was 
considered as the sample for measurement, where the sample concerned is immersed into mercury, 
mercury was pressed fit, and a pole diameter, a 50% pole diameter, and an 80% pole diameter were 
computed 20% by measuring the accumulation capacity. 

[0049]The mechanical strength of the substrate was evaluated by examining three point bending 
intensity by making into the distance between fulcrums of 80 mm the sintered compact which dries 
on the same conditions as a substrate, and calcinates the Plastic solid which extruded each plastic 
matter for shaping to cylindrical shape with a diameter phi20-mmx length of 100 mm. 
[0050]The above-mentioned substrate formed the filtration membrane and evaluated it also about the 
performance as a filter. The filtration membrane was made into multiple layer structure, and provided 
the interlayer and the filter layer. 

[0051]Film production of the interlayer and the filter layer was performed to JP,61 -23831 5,A by the 
filtration forming-membranes method of the statement. As opposed to the device which specifically 
consists of the vacuum chamber 6 shown in drawing 2 , the storage kettle 8, the pump 7, the flanges 2 
and 3, and piping 10 grade, The cell inner skin [ of the substrate 1 which replaced the inside of fine 
pores with fluids, such as water, ], and substrate 1 peripheral-face side is fixed in the state where it 
isolated in airtight with the flanges 2 and 3 and the bolt 5, Subsequently, sending the slurry 9 in the 
storage kettle 8 continuously in the cell of the substrate 1 with the pump 7, and making the cell inner 
skin 1 2 contact, evacuation of the inside of the vacuum chamber 6 is carried out with the vacuum 
pump 13, and the substrate 1 peripheral-face side is made into a reduced pressure state. Since 
filtration differential pressure is given by such operation between a substrate 1 peripheral-face side 
and the cell inner skin 12 side, a slurry is produced by the cell inner skin 12 of the substrate 1, and 
the moisture in a slurry is discharged from the substrate 1 peripheral-face side as filtrate by it. 
[0052](Interlayer) The aggregate particle, the inorganic bonding materials (feldspar, glass frit, etc.), 
and water whose particle diameter (D50) "s 3.2 micrometers were mixed with the substrate with the 

mass ratio of 27:3:70 50% with same material, and the slurry was prepared. After producing a slurry to 
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the inner skin of each cell, it dried, and by calcinating, it was made to adhere to a substrate and the 
inter layer was formed. 

[0053](Filter layer) The aggregate particle, the inorganic bonding material (glass frit), and water whose 
particle diameter (D^q) is 0.4 micrometer were mixed with the substrate with the mass ratio of 9:1:90 

50% with same material, and the slurry was prepared. After producing a slurry on the surface of the 
interlayer of each cell, it dried, and by calcinating, the interlayer was made to adhere and the filter 
layer was formed. 

[0054]About the filter manufactured as mentioned above, the amount of water penetration estimated 
fluid transmission quantity, and the filtration efficiency was evaluated by the maximum pole diameter 
of the filter layer. After the amount of water penetration deaerates the air bubbles in a filter under 
underwater and decompression of 6.7 or less kPa for 2 hours. Pure water was irjected into the cell of 
a filter on differential pressure 4.8 ~ 9.8kPa, and conditions with a temperature of 25 **, and it 
filtered by making it penetrate from the inside of a cell to the filter peripheral face side, and evaluated 
by measuring the amount of water penetration per time per filtration area. 

[0055]About the maximum pole diameter of the filter layer, it measured by the following methods. The 
pressurized air was sent in from cell inner skin to the filter which carried out humidity to ASTM F316 
with water with a water temperature of 20 ** based on the air flow method of a statement, raising a 
pressure gradually, and the pole diameter D computed from the pressure P by which air bubbles were 
checked by the beginning from the substrate peripheral face was made into the maximum pole 
diameter of a filter layer. 

[0056](Example 1 ) The example which produced the substrate by having made into the aggregate 
particle the alumina particle which has various spherical particle ratios. 50% particle diameter, and 
particle size distribution as Example 1, and also formed the filtration membrane, and was used as the 
filter is shown. 
[0057] 
[Table 2] 
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[0058](Result) As shown in Table 2, about the spherioal particle ratio of an aggregate particle, and 
Example 1-1 to 1-11 which has particle diameter within the limits of this invention 50%, both 
substrate flexural strength the amount of substrate water penetration and the maximum pole 
diameter of the filter layer showed the good result. 

[0059]On the other hand, comparative example 1-1,1-2 whose spherical particle in an aggregate 
particle is more than 80 mass %, 1-4,1-6, 1-9,1-14, and 50% particle diameter all fell about 
comparative example 1-7,1 -of more than 100 micrometers 8 as notably [ substrate flexural strength ] 
as 20 or less MPa. 

[0060]As for comparative example 1-12,1-13 below 40 micrometers, particle diameter fell 50% as 

notably [ the amount of substrate water penetration ] as below 20-m^/hr-m^. About comparative 
example 1-3,1-5 whose spherical particle in an aggregate particle is below 20 mass %, and 1-15, there 
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was a tendency for the maximum pole diameter of a filter layer to become large. It is because the 
microstructure inside a substrate became uneven and it became uneven at the time of film 
production a slurry's adhering this to a substrate. 

[0061]About Example 1-1 to 1-11 which has the particle size distribution of an aggregate particle 
within the limits of this invention, in the pole diameter of the substrate. d^Q became 0.75 or more 

times of dgQ, d^Q had become 1.25 or less times of d^Q. and pore volume distribution was sharp. On 

the other hand, even when a spherical particle ratio and 50% particle diameter were being filled, in the 
pore volume distribution of a substrate, d^Q fell by comparative example 1-10,1-11 which does not 

have particle size distribution in the range of this invention, and pore volume distribution became 
broadcloth. 

[0062](Example 2) Example 2 shows the example which produced the substrate like Example 1 by 
having made into the aggregate particle the mullite particles and SERUBEN particles which have 
various aspect ratios, 50% particle diameter, and particle size distribution, and also formed the 
filtration membrane, and was used as the filter. 
[0063] 
[Table 3] 
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[0064](Result) As shown in Table 3, about the spherical particle ratio of an aggregate particle, and 
Example 2-1 to 2-9 which has particle diameter within the limits of this invention 50%, both substrate 
flexural strength the amount of substrate water penetration and the maximum pole diameter of the 
filter layer showed the good result. 

[0065]On the other hand, about comparative example 2-1,2-3 whose spherical particle in an 
aggregate particle is more than 80 mass %, and 2-5, substrate flexural strength all fell notably with 20 
or less MPa. About comparative example 2-2,2-4 whose spherical particle in an aggregate particle is 
below 20 mass %, and 2-6, there was a tendency for the maximum pole diameter of a filter layer to all 
become large. It is because it originated in the microstructure inside a substrate being uneven and 
adhesion of a slurry in a substrate became uneven at the time of film production. 
[0066] 

[Effect of the Invention]Since the substrate for honeycomb filters of this invention controlled the 50% 
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particle diameter of an aggregate particle and the mass ratio of a spherical particle which constitute 
a substrate within the limits of predetermined, its mechanical strength is high and its fluid 
transmission quantity is large. When the particle size distribution of an aggregate particle is controlled 
within the limits of predetermined, the pore volume distribution of a substrate will also become sharp. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1]l t is a schematic diagram showing a general structure of a honeycomb filter, and Is a 
perspective view of the whole filter. 

[Drawing 2]l t is a schematic diagram showing the example of the film production device used for the 
filtration forming-membranes method. 
[Description of Notations] 

1 [ — Bolt, ] — A porous base material, 2, 3 — A flange, 4 — 0-ring, 5 6 [ — The slurry for 
membrane formation 10 / — Piping, 11, 14 / — A valve, 12 / — The inner wall of through hole of a 
porous base material, 13 / — A vacuum pump, 15, 16 / — A pressure gauge, 17 / — A breakthrough, 
A / — A feed hopper, B / — An outlet, 21 / — A filter, 22 / — A substrate. 23 / — Cell. ] — A 
vacuum chamber, 7 — A slurry pump, 8 — A storage kettle, 9 



[Translation done.] 
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